The puf operon of the purple sulfur bacterium Amoebobacter purpureus: structure, transcription and phylogenetic analysis.
The puf operon, encoding photosynthetic reaction center and light-harvesting genes, of the purple sulfur phototrophic bacterium Amoebobacter purpureus was cloned and sequenced. This revealed an unusual operon structure of the genes pufB1 A1 LMCB2 A2 B3 A3. The sequence represents the second complete puf operon available for Chromatiaceae. So far, additional sets of light-harvesting 1 (LH1) genes, pufB2 A2 and pufB3 A3 in the region downstream of pufC have only been described for Allochromatium vinosum. Along with reports of multiple LH1 polypeptides found in some Ectothiorhodospiraceae by direct protein sequencing, our results indicate that multiple LH1 genes may occur frequently in phototrophic gamma-proteobacteria. Phylogenetic analyses suggested a coevolution of the core puf genes pufB1 A1 LM. Separate analysis of the LH1 alpha and beta polypeptides revealed a high intraspecies relatedness for the secondary LH1beta polypeptides, possibly caused by functional constraints. In contrast, LH1alpha subunits of Amb. purpureus and Alc. vinosum are closely related (85% sequence identity) which could reflect horizontal gene transfer. RNA analyses suggested co-transcription of all puf genes in Amb. purpureus as a 5.5 kb primary transcript which appears to be more stable than the puf operon primary transcripts of purple non-sulfur bacteria. The 5' end of the transcript mapped to a putative promoter, which contains a -35 region located in an inverted repeat DNA sequence.